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BADGER LABORATORIES & ENGINEERING 
1110 S. ONEIDA STREET • APPLETON, WISCONSIN 5491 5-1392 • EST 1966 

(414)739-9213 • FAX(414)739-5399 • 1-BCX}-776-7196 

October !6, 1995 

Mr. Dale Hanke 
RED ARROW PRODUCTS CO., INC. 
1226 S. Water Street 
P.O. Box !537 
Manitowoc, WI 54221-1537 

Dear Mr. Hanke: 

Project 95-02470A 

CO. 
lNG 

Mr. Jeff Jennerjohn from Badger Labs. & Eng. performed visible 
emission readings on the wood dryer stack at the plant on October 
4, 1995. The visible emission readings were taken concurrent with 
the particulate emission tests. Mr. Jennerjohn was certified on 
April 11, 1995 by the WDNR for Opacity determination. EPA Method 
9 was followed for the Opacity determination. The readings were 
taken at 15 second intervals for one hour time periods. The 
results of the tests are shown below. 

OPACITY RESULTS 
Time Period 

9:33-10:33 

10:55-11:55 

12:15-13:15 

13:38-11:59 

Highest 6' Ave. 

19.8% 

18.3% 

22.3% 

17.3% 

Hourly Ave. 

13.9% 

15.6% 

18. 1% 

Please call if there are any questions. Thank you for having BL&E 
take care of this project for you. 

Attachments 

WI ONR Certified Lab #445023150 
WI Reg. Engineers (Corp.) #CE00601 

WI Div. Health Cert. Lab #205. Bacteria water 

Very truly yours, 

BADGER LABORATORIES & ENGINEERING 
WDNR Certification No. 445023150 

r1-u~J%- }. '/A . , , _ 
Bruce F. U~"-.J-'~ 
Project Manager 

Members 
WI Enivironmental Labs; Am_ Chemical Soc.; 

Water Pollution Control Fed.; T.A.P.PL: 
WI Food Processors Assn.: Wise. Paper Council 



~epartment of Natural Resources ( 

Name of Company 

f.Zc rl A,:,n •~' 
Location t! ./ 

f I~- {/JJ/Ij ,if-/ 
City, State, Zip Cadell 

1'>'\o_";tr,,_,or / 
Discharge Location 

Height of Discharge Above Ground 

2ooft-
Time of Observation 

Observer Location 

Distance to Discharge 

Direction from Discharge 

Height of Observation Point 
in Relation to Discharge 

Plume Description 
(Color. Length, etc.) 

Plume Background Description 

\Veather Conditions 
Wind Direction 

Wind Speed 

Ambient Temperature 

Date 

ro-L{-c/5. 
FID Number 

Observer Certificat~~ Date 

'-(-I I -7,S: 
Control Device 

r~brJ---" 
-. •• Steam Plur&? ~ No 

Attached/ 30 -'-10 f,pelached 
Initial Final 

3ooft 3ooft. 

SE 
2ooft_ ,Joo-F-1. 

>..11-q 1<:-

3.5 -'lc tfo 
!1!-.\L, ,.._, 

"'-' ...._,t..c.. CIO<"V(s 

Describe Point in Plume at Which Opacity was Determined ' "*'· ok-L <LvU. ),-.<t o- ~0 - 40 i;t· ~"' ::f' .?JG>k 

nl -·1 

i 
Sig~~~g oQbs~rver _ f ~-Nam~ of O~erver (Please print) 

~ft. f f J .... t ot1;: l".l()h ~---
Skert.th\odfd~~J6server()Discharge, and Sun Location. J 

x Reading Point in Plume 

Observer's Position 

'-140° 

Su~ L;ca~i~Lin; 

SMO('..:; FORM 
Form 4500-29 Rev. 6-85 

~12 0 IS 30 45 

o 5' I z; (a 0 
1 rs· 10 0 It<:; 
2 'o "')' 5 ro 
3 o s· lo s 

s !; tn ID /o 
s t':l /o Is· V5 
1 In (o c <;-· 

8 <;. I/o ro to 
9 5 5' s: .10 

to o In In i )' 

11 c:· o o I/o 
12 r,- /<: In lr o 
t3 ,c.; ')' 10 I Ia 
t4 l;s:_ In ki 5' 
1slc; 1(0 5 5 
16 In o 0 /) 
11 ' ' /5' ).o {<; 
18 /5 llo ,,s f5 
t9 ::<o II< t.:;- I 5 
20 1c· .:o). r:> 'f's· ao 
21 (5· rc; s lo 
22 'Jo 10 In lr<::;· 

2< ro /s ro Is 
2s ro V<; f<J dJ 
26 15 b):~ /5 IS 
21 to I/() Ja f'S 
2s .:} :> I<) llo IS 
29 'S (S l~ :J ,(<; 

~tf~ 0 15 30 4.') 

31 i/e1 lt!,'J fa ltn 
32 (5 IS /J {5 
33 110 d.v /5 t'S 
34 15 l/5 ;)o /5 
35 J" /C,' i/<; /5_ 

37 L5 .;t :::> ldo d.v 
38 Jo r 5 I::J.a r ') 
39 dO I<; 15 5 
40 /i') /c; :) 0 b;l. 0 

43 d n .;lo .,lo /s 
44 /5 s d::l .,;) ;') 

•s lis l15 ~o ,;)5' 
<7 ld- a /5 15 /<; 
48 IS 15 1LS ::1 o 
49 /C, ;Jo l.=l.') /5 
50 1<. ~o I< . l'i. 
5t f) r> It" I i'i 
52 I') 1<1 h II,') 
53 lr'i I Is ro w 
54 lo l1a rc. lro 
55 t"5 lr" 15 Irs-
56 f<:_ j_0 In .J C) 

57 1;:) o /{) ill If'! 

58 ID I<; iS {.,-
59 · ;o, ~~ d'5' fs 

Summary of Average Opacity 
(From Computer Program) 

Set Time Opacity 
Number Start - End Sum Average 

I ill· 'fL.- L(?5 /9. '/ -, 
c 3 '{- 3 9 'itS i7-3 
3_ '-17_-S?... .176 [<;. 't 
'I IL -21 ?55 I 'f.-'6 

Allowable Source Opacity 2 0 v /o 



~epartment of Natural Re!!OUrces(·

R.t-( ..... t::i 2--
Name of C~mpany 

Q UV f-\rt'D 10 

Date 

/D .. c;~ c;:; 
FID Number 

City, State, Zip Code\J Observer Certificalion Date 

rv'1rn,;+. '"or, . lr/[ 
Discharge Location 

L/·-LI-'1 5 
Control Devi~' 

(_~cj(pcv-
Height of Discharge Above Ground Steam Plume? ~ No 

Attached)( ·tfe'-tached 7-oo H. 
Time of Observation 

Observer Location 

Distance to Discharge 

Direction from Discharge 

Height of Observation Point 
in Relation to Discharge 

Plume Description 
(Color, Length, etc.) 

Plume Background Description 

\Yeather Conditions 

Wind Direction 

Wind Speed 

Ambient Temperature 

Sky Conditions (clear, overcast, 
% clouds, etc.) 

Initial 

/(J'.55 00 

.]uo ·f+ 

sr 
Zoo H. 

Describe Point in Plume at Which Opacity was Determined 

JJ:!Trz -- .,f.u".Q.. rdl..~ (, POd -of;, L,/ u;.J. 
Remarks: u ' 

~!w-- ...,.<~~ ~ ~,_.;(;.,{ 

Final 

Iff'. 5"-! · '15 

3oo 1'1. 

\. .. ·'~-..t'1L. 

_5c-.:;o 

llj," sf.r 
c:: ,,. -

(/ 

Signature -o~~erver. 
-C'JLil ,,~-.4-~c~ 

I N~_me ~f ?bserver ~-~lease print) 
7, ((. Te.1nc,•,()h,, 

S~W hl Ob'server, n1scharge, and Sun Location. ,I 

<)~·il,• _. V(l(v'•~ 5~--(,~~ 

/;.~~ .. 
. .... I.~~-.-;_.--:~:0 · ~'\ x Readi~g Point in Plume 
--~ I 

Observer's Position 

S~(-.£ FORM 
Form 4500·29 Rev. 6·85 

~ti~ 0 15 30 45 ~ti~ 0 15 30 4.', 

o ;!'-! ;r:, i;;!o /5 3o 10 !o 5 15 
1 /S' Is· 10 /0 31 J,o !0 I;., /", 
• lis· 0.:::> 5· h' 32 Jo /5 !J· /5 

• '5. 1 s· '5 I 1 o 3• s r c, 2/.Q_ I/~ 
5 10 lr-; V"l llo 35 5 I) /'-': kl. 
6 :Jr ;~· !5 o 36 is· ;<, IS /o 
1 Jo 1'6 I') )o 37 ,10 /c:., ,/S ;Jr 
8 l;l.o j) /5 c; 38 II<" /) lis" ;); 
9 I 1'5 rc; ;Jo .:J,) 39 l/5' (5· /5 I')' 

10 1/s· .)/) ,'Jo ...::>.~ •o I/-<;' /5 '5 1.5._ 
11 ;s· 15' .:J.o •to H l~o ;;o 'b /S 
12 .:;o l;)o .),, .J,, 42 V"J !!"> /r"J lo 
13 Jo 115 bJo I /5 431/<:;' f5' ;)o /5 
14 /5 (5 z, (_(} H 1!'5 /<i l;Jo ~· 
15 /<J ltJ :u1 7..tJ 45 (J.o l/5 ;5 rc, 
16 !<: /) 15 20 46 1S bn ~o ,Ia 
11 I/<; /5 f') /0 47 /') li') 0 1/lJ 
18 I ;s· 11 Jo !r 48 Jo Jo JD J'j 
19 I Jn 1 c- 15 1 <; 49 l;c; 10 J"l I/O 
20 /fJ /S /) ,.,. 50 I/-; /c; lJ? ;:)L 

21 /5 h Is l:Jo 511/S /5 I/o /') 
22 ('( I:2~J IJn /") 52 /"J- /D /) /5 
23 /5" /<; ~)o IJo 53 ic, .;lo k)o ,:)..: 
24 (<; I() It,; !O 54 J'J ;Jo 115 ;:), 
25 liJl r: /o Is 55 ;to do do ). 
261Jo ik )o lo 56 do ;lo :Jo /'5 
21 Ill l/1 ao ;;o 57 IS 15 Is ld' 
28 ~:> ~ .:J .)o lo 58 15' ,::) o ~o 1;) 
29 · 'i r; !o ;o 59 i;o Zlo (5 !;< J 

Set 
Number 

I 
? 
:: 
lj 

Summary of Average Opacity· 
(From Computer Program) 

Time Opacity 

Start - End Sum Averag, 

s'?-S'i? l;L;() ;e. 1 
lo IS "t30 /7.9 

41-40 ~RS /b.O 
!'l- 2.. 3 3??0 i-;;>. 8 

Allowable Source Opacity 20''/o 



~epartment of Natural Re5ources( 

' 

NR~e of Company Date 

~<'_r ( ,1\ "L e" '" ((}- L~ ljC/ 

Location~ d FID Number 

II h4n . 'I.Jvtrt~ 
City, State, Zip Code Observer Certification Date 

r-.·"(" · io ...:oc- ~, rJ t.;-/1 -15' 
Discharge Locatioh Control~~~ 

Height of Discharge Above Ground Steam Plun~e? ,~ No 
/.oo-f+ Attached;< ; .. ; -20ft etached 

Initial Final 
Time of Observation 

I;;.·.;.,·~ ,)o 1; r-1 ; LiS 
Observer Location 

Distance to Di.scharge .soo {:-! 1 .'J0 ft. 
Direction from Discharge SF St 
Height of Observation Point 
in Relation to Di5charge dOot.f -70~) f'-7-. 

...v), ''}<~ ""-h._ I:~ Plume Description 
C!ol1 Lf,- )..j· {Color, Length, etc.) 

Plume Background De5cription V,l" ~ "1 rM~L/ 
\Veather Condition5 

Wind Direction A/tv IV h..' 

Wind Speed Oc J '" (!/, ') .... . ) ~.g/ ' 
' Ambient Temperature 6o 0f t 5 cr= 

8' "f Sky Condition5 (clear, overcast, , ..... ,~ ~) 

% clouds, etc.) Ll<.,,.- · 
Describe Point in Plume at \Vhich Opacity was Determined 

<::Ctr. ..... ~ ". ~ ., ..... r. .L 15'· dO f-t n.-.;?1- rp(;.,. L - ,_,·;fc 
Remarks: u f (/ ( ' 
rz~P~ t<:K-~ "',.....,.. -1;.i\_i__Q pfi-..-"1 

Sig~~{~ oQ~server .. v /J ~-·. ~"· .... e,. -
l-N arne_ o~ 0~-:_~rver (P_Iease print) 
1, ff- J, ,, ' ,_, ;i) !, >~ 

SkeJ:J'b' <lf'O.§Server()!>ischarge, and Sun Location. 

---- --

l:~~::~~;~ ' -
(1~/J·- . 

n 
x Reading Point in Plume 

Observer's Position 

'--140° 

-- --cfui -
Sun Location Line 

,) 

S~(--.2 FORM 
Form 4500·29 Rev. 6-85 

SEC MIN 0 IS JO " ~,12 0 15 30 ·Ll 

0 l/5' /"i' ;<; HO 30 il'l /<)' ~D 15' 
1 ~0 1.],") /I-n l;)o 31 liS )a clo ?V 
• C) I) l,~o !') bo 32 [;</) Oio .:::1:> J-:J 
3 :Jc;. ;) " ;)o c; 33 ;}.o ;)co L;,., b< 
4 '-ln .)/) ,:,Jo ,)0 34 .;;c; ,:;;5' 3a- )," 
5 I')' !5' p:,· Jo 35 Jo ,)rJ ' .)-, rf 
6 .:.b ~0 5 c:Jo 36 '-io ?v rd,o :)lo 
7 go IS /') /') 37 ~0 rfl ,J) ,.:),, 

8 )o do If') ld.o 38 !5 h /) ~c 

9 rio If!) hJo /) 39 -~A ~0 do d( 
10 ,:)')' :J,o 1.-+-:> ts 40 1-c:; !\ /5 /5 
II ;') I 'l' lj.o /) 41 !<; 'o --fD /o 
12 :Jn :)y Jo .::!·:> 42 I z;· if 'i l/5 l/5' 
13 rc; :iS' ;;a ;c; 43 5' .Jo lJ., d< 
14 .-," K ;v, .::Jo> 44 ,:;Jo 0/o Jo ;;.: 
15 ~:::ltl ;Jo ;;/o .:;D 45 ::;o; iJ-s 'J() :),· 
16 'j' /'i· .:),9 .fC 46 .:Jn [':)/) i;lo ,;)': 
17 . .:lo I.J'>' 1;),., hln 47 b)"' ld<o ~0 !") 
18 .;)<; ;:).::;> l.:)o f:.Jo 48 (') l/5' /S Is 
19 :::1'1 ~0 )5 l/5 49 ~·) J.o )o /<; 
20 /<:; .~o i/'i' !') 50 .-; :i ) /EJ 
21 (5 1 s· /)' /0 51 !o 15 If"! 6 
22 lh· i/'5 /'5 fc; 52 Clo /O i> /() 
23 II')' II'S' h dO 53 lh !<; 0 (") 
24 l;~ 0 1,~0 .')o /5 54 !5 l-i>o 0 Ide 
25 15' l2u ;)I) ld,o 55 /5 l/5 "5 c 

.J 
26 ,, .Jo I/<; /5 56 115 15 15 d:. 
27 I') /C /<) lc?o 57 ) /5 I;(.J d·) 
28 .:~C) J.y l.~il I an 58 ?l::> 15 1--'b ,:;;c 
29 JCJ ::J.n l/5 l.lo 59 l;Jo ~.) Is C):: 

Summary of Average Opacity. 
(From Computer Program) 

Set Time Opacity 

Number Start - End Sum Averagt 

I ,) 2 -J 7 53S 2.2 .3 
z 42 -'-( 7 '-(7s- I 'J.Il 
3 /'-I- I q '-170 19-L 
'I 1- (, l!SO If?.? 

Allowable Source Opacity 2 0 1u 



~epartment of Natural Re!lource!l (" 

.: ,., ___ 
" 

Name of Company Date 

(/J r ,/ JJ, r --- "' /('' -ll'} ,-- ' -' ~- 7 
Location j 

~k{/'J 
FID Number 

LVFI!77l 
City, State, Zip Code v Observer Certification Date 

~"' 'r"ln ' , " I- Jj tj-!1 -95 
Discharge Location Control Devic.£.-, 

('fi . . ~ 

Height of Discharge Above Ground Steam Plurfle? ¥.;) No :;;oo ft Attached X 10 tj Detached 
Initial Final Time of Observation 
f. 315:oo 

Observer Location 

Distance to Discharge 5Doft. -l.C(' .ff. 

Direction from Discharge ('-)t E 
Height of Observation Point 
in Relation to Discharge 0-oa +t- ,;1.-:J.? -!';-. 

f)\""" 0 i-x >-h.<&. Plume Description 
(Color, Length, etc.) 7" ....,~.,,u. 'Itt~ 2,o)[J 

\j ~•c.<< 
Plume Background Description '2,u_Ef. e.J"~''~z. ,.: "or~ · lfil&L 
Weather Conditions 

Wind Direction 141-5/Y 
Wind Speed 5"- /CJ r-lh . f . . 

I 

Ambient Temperature {, tjOf J''a' 
Sky Conditions (clear, overcast, 5" f;o Liv.d, 

% clouds, etc.) 13/..-~t, 
Describe Point in Plume at Which Opacity was IYetermined 

C::. . i'!i <'lL<, ot~v ',/"a: .34... t._. ~ k.k ... n 
Remar~fu~ u I 

Wt&-- ~~-...-
u (/ 

~fd-'7f!"' 

\ .. .' 
~ 

,_.! 
' 

I 
' ( ··nv.--: -~- c .. 

,_, I 'l.O- pte(..· h-fff-t - ,Vv .. ,: t • .•. ·'>--

Sig.~at ~(r Observer 
\v, ~ --"' . ,._{_ 

1-.!f~~~ .. ~f ~~server (Pl~ase print) 

I<-:.H -'~v!.tl'-•','lb~ 
Skl c~ ~fl9bserv§t Discharge. and Sun Location. 

' -. -\.., .. ' . . ?:1 ., . '· . -y·· . . -,,..., ':, -· '-. '~( x Rcadifl.g PO - iii Plume 
.. - ''F~ 

I 

Observer's PositiL / 

"-140° 

Su~~i;;L~; 

,r 

~ti~ 0 IS 

0 ,;() ;,· 
1 J.o ,.J(j 
2 k ;c;· 
3 -'5- :;/0 
4 ).J :)o 

5 10 ,rr 
6 /c; k 
1 I,- (-; 
8 ;4,o .)'} 

9 ::J,::> ~0 
10 l/"7 IS 

_11 115 f5 
12 Is fe; 
13 lro (.,-
14 /<; ('D 
15 10 lr'O 
16 . I() (f) 
11 . /o h 
18 '2__ .10 
19 <:; Is· 
20 ') 5 
21 

22 

23 

24 

25 

26 

27 

28 

29 

Set 
Number 

I 
2_ 
.~ 

30 " 
SEC 
~!li-1 0 IS 

H ;s·· 30 

;~) dO 31 

5' (-) 32 

' (5 33 J 

).<:; ,;;(.) 3~ 

d,o i,::;);:; 35 

jC' /) 36 

to ts· 31 

,:)) .:J" 38 

lr s· ic; 39 

Its· I') 40 

(5 s· 41 

!< I/., .. 42 

/)~ () 43 

//)' /0 44 

fa (.) 45 

J) I ;'J 46 

l"f fO 41 

") 
~"""-· 

48 

15 15 49 

··s· s· 50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

Summary of Average Opacity 
(From Computer Program) 

30 ,, 

. 

-

Time Onacitv 

Start - En4 Sum Average 

().- s t.;;c; n. 1 
( II 390 IL.-:; 

t::> -J I ?.:i?O I). 7 
-·-

AUowablc Source Opacity 2 0 <-> /o 


